In this paper, we define a generalized additive set-valued functional equation, which is related to the following generalized additive functional equation:
Introduction and preliminaries
The theory of set-valued functions has been much related to the control theory and the mathematical economics. After the pioneering papers written by Aumann On  Y we consider the addition and the scalar multiplication as follows:
It is easy to check that
Furthermore, when C is convex, we obtain (λ + μ)C = λC + μC for all λ, μ ∈ R + .
For a given set C ∈  Y , the distance function d(·, C) and the support function s(·, C) are respectively defined by
For every pair C, C ∈ C b (Y ), we define the Hausdorff distance between C and C by
where B Y is the closed unit ball in Y .
The following proposition reveals some properties of the Hausdorff distance.
Proposition . For every C, C , K, K ∈ C cb (Y ) and λ > , the following properties hold:
is isometrically embedded in a Banach space as follows. In this paper, we define a generalized additive set-valued functional equation and prove the Hyers-Ulam stability of the generalized additive set-valued functional equation.
Lemma . [] Let C(B Y * ) be the Banach space of continuous real-valued functions on B Y * endowed with the uniform norm
Throughout this paper, let X be a real vector space and Y be a Banach space.
Stability of a generalized additive set-valued functional equation
Definition . Let f : X → C cb (Y ). The generalized additive set-valued functional equation is defined by
for all x  , . . . , x l ∈ X. Every solution of the generalized additive set-valued functional equation is called a generalized additive set-valued mapping.
Note that there are some examples in [] .
for all x  , . . . , x l ∈ X. Then there exists a unique generalized additive set-valued mapping
and if we replace x by l n x, n ∈ N in (), then we obtain
for all integers n, m with n ≥ m. It follows from () and () that {
l n for each x ∈ X. Then we claim that A is a generalized additive set-valued mapping. Note that
which tends to zero as n → ∞. So, A is a generalized additive set-valued mapping. Letting m =  and passing the limit m → ∞ in (), we get the inequality (). Now, let T : X → (C cb (Y ), h) be another generalized additive set-valued mapping satisfying () and (). So,
which tends to zero as n → ∞ for all x ∈ X. So, we can conclude that A(x) = T(x) for all x ∈ X, which proves the uniqueness of A, as desired. 
